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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] A white-noise generating means to generate the white noise containing the frequency component of 
an inspection frequency band. It is what excites an inspected acceleration sensor and a criteria acceleration 
sensor together. The shaker which applies white-noise acceleration to said inspected acceleration sensor and 
said criteria acceleration sensor in response to the white noise from said white-noise generating means. 
Frequency characteristic inspection equipment of the acceleration sensor which is equipped with a fast- 
Fourier-transform means to output the property to which the frequency and the detection power ratio were 
made to correspond by carrying out the fast Fourier transform of the ratio of the acceleration detection output 
outputted from said inspected acceleration sensor and said criteria acceleration sensor, and changes. 
[Claim 2] Frequency-characteristics test equipment of the acceleration sensor according to claim 1 
characterized by using the acceleration sensor which exists in normal specification while being the acceleration 
sensor of the same structure as said inspected acceleration sensor as said criteria acceleration sensor and 
knowing the frequency characteristics beforehand. 

[Claim 3] Frequency characteristic inspection equipment of the acceleration sensor according to claim 1 or 2 
characterized by having a judgment means to judge the quality of said inspected acceleration sensor, based on 
judging automatically whether the property to which the frequency outputted from said fast-Fourier-transform 
means and the detection power ratio were made to correspond is inputted, and this property belongs in normal 
specification. 



[Translation done.] 
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♦ NOTICES * 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In the production line of for example, a semi~~conductor type acceleration sensor, this 
invention relates to the frequency-characteristics test equipment of the acceleration sensor which carries out 
suitable, when inspecting the frequency characteristics of this acceleration sensor. 
[0002] 

[Description of the Prior Art] When inspecting the frequency characteristics of an acceleration sensor, while 
applying an acceleration sensor to inspect to the stage of a shaker and applying acceleration to the above- 
mentioned acceleration sensor by installation and the shaker, he is trying to change the frequency of the 
acceleration to apply. And when such acceleration is applied, he is trying to judge the quality of the inspected 
acceleration sensor by judging whether it belongs in the normal specification the change property of the 
detection output outputted from an inspected acceleration sensor, i.e., frequency characteristics, was 
beforehand decided to be. 
[0003] 

[Problem(s) to be Solved by the Invention] Conventionally [ above-mentioned ]. in a configuration, an inspection 
frequency band is for 10Hz and 2kHz. and the frequency of the acceleration applied to an acceleration sensor Is 
gradually changed from [ above-mentioned ] 10Hz to 2kHz (the so-called sweep). In this case, as shown in 
drawing 8 , spacing to which spacing of every about several Hz is set, is changed, and is changed gradually after 
that at first is enlarged, and it is changing hundreds of Hz at a time in the last direction. Thereby, from from 
[ above-mentioned ] 10Hz before 2kHz. dozens of acceleration detection points are set up, and it constitutes 
so that acceleration may be detected by the acceleration sensor in each [ these ] acceleration detection point. 

[0004] However, in order to change the frequency of acceleration gradually from [ above-mentioned ] 10Hz to 
2kHz in this configuration, there was a fault of taking quite long time amount, for example, the time amount for 
about 3 minutes. In order to make inspection precision high especially, the more it made [ many ] the number of 
phases which makes [ many ] the acceleration detection point and a frequency changes, the more there was a 
trouble that inspection time amount became long. 

[0005] Then, the object of this invention is to offer the frequency-characteristics test equipment of an 

acceleration sensor which can shorten inspection time amount. 

[0006] 

[Means for Solving the Problem] While applying the white-noise acceleration containing the frequency 
component of an inspection frequency band to the inspected acceleration sensor and the criteria acceleration 
sensor according to invention of claim 1, it constituted by carrying out the fast Fourier transform of the ratio of 
the acceleration detection output outputted from an inspected acceleration sensor and a criteria acceleration 
sensor at this time so that the property to which the frequency and the detection power ratio were made to 
correspond, i.e., frequency characteristics, might be outputted. According to this configuration, the quality of an 
acceleration sensor can be judged by judging whether the outputted frequency characteristics belong to normal 
specification. 

[0007] And in the above-mentioned configuration, the minimum time amount required to apply white-noise 
acceleration to two acceleration sensors turns into time amount for one period of the lowest frequency 
component of the inspection frequency bands. For example, it will have been 0.1 seconds if the lowest 
frequency component is 10Hz. Moreover, although it is dependent on the data processing capacity of a fast- 
Fourier-transform means, if there is about several seconds time amount required to carry out the fast Fourier 
transform of the ratio of the acceleration detection output outputted from two acceleration sensors, it is 
usually enough. Therefore, since the whole also becomes about several seconds, inspection time amount can 
shorten inspection time amount substantially compared with a configuration conventionally. 
[0008] In invention of claim 2, it was the acceleration sensor of the same structure as an inspected 
acceleration sensor as a criteria acceleration sensor, and while the frequency characteristics were known 
beforehand, the acceleration sensor which exists in normal specification was used. In judging whether in this 
configuration, the number property of wind waves outputted from a fast-Fourier-transform means belongs in 
normal specification, to the whole region of an inspection frequency band, the upper limit of normal 
specification and the lower limit of normal specification turn into constant value, respectively, and just need to 
prepare these two numeric values. Thereby, the configuration for the above-mentioned decision can be 
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simpiified. 

[0009] In invention of claim 3. the property to which the frequency outputted from a fast-Fourier-transform 
means and the detection power ratio were made to correspond was inputted, and it considered as the 
configuration equipped with a judgment means to judge the quality of an inspected acceleration sensor, based 
on Judging automatically whether this property belongs in normal specification. Thereby, since the quality of an 
inspected acceleration sensor comes to be Judged automatically, inspection becomes still easier. 
[0010] 

[Embodiment of the Invention] Hereafter, the 1st example which applied this invention to the frequency- 
characteristics test equipment of a semi-conductor type acceleration sensor is explained with reference to 
drawing 1 thru/or drawing 6 . First, drawing 2 is drawing showing roughly an example of the semi-conductor 
type acceleration sensor 1. In this (fcayyLng .? , the semi-conductor type acceleration sensor 1 consists of the 
base 2, a frame 3 attached on this base 2, and the weight section 5 supported by four beams 4 inside this 
frame 3. The piezo-electric element (not shown) is formed on four above-mentioned beams 4. 
[0011] If acceleration joins the acceleration sensor 1 of such a configuration, the weight section 5 will move 
according to the magnitude of this acceleration, a beam 4 will deform according to this, and resistance of a 
piezo-electric element will change. Here, it has composition which can take out the electrical signal 
corresponding to resistance change (namely, applied acceleration) of the above-mentioned piezo-electric 
element as an acceleration detection signal by impressing the electrical potential difference to the piezo- 
electric element. 

[0012] Now. in the production line which manufactures the acceleration sensor 1 of the above-mentioned 
configuration, it is the final process and the process which inspects the frequency characteristics of the 
manufactured acceleration sensor 1 is performed In this inspection process, frequency-characteristics test 
equipment 6 as shown in drawingj is used. Drawing 1 is drawing showing the electric configuration of 
frequency-characteristics test equipment 6 in the combination of functional block. As shown in this drawing 1 . 
frequency-characteristics test equipment 6 consists of a personal computer 7. and the FFT analyzer 8 
connected to this personal computer 7, a voltage generator 9. a shaker 10 and the white-noise generator 11. 
[0013] The above-mentioned personal computer 7 has the function which controls operation of frequency- 
characteristics test equipment 6 at large, and has memorized the control program for it. This personal 
computer 7 constitutes the judgment means, and the personal computer 7 — the FFT analyzer 8. a voltage 
generator 9, a shaker 10, and the white-noise generator 11 — respectively — actuation — it is constituted 
controllable. 

[0014] Here, the shaker 7 consists of the excitation device sections 13 supported by a pedestal 12 and this 
pedestal 12. as shown in drawing 3 . On the stage 14 of the above-mentioned excitation device section 13, 
installation immobilization of the inspected acceleration sensor 15 and the criteria acceleration sensor 16 is 
carried out. Thereby, the shaker 7 has composition which can excite the inspected acceleration sensor 1 5 and 
the criteria acceleration sensor 16 together (simultaneously), i.e., apply acceleration. In addition, the 
manufactured acceleration sensor 1 to inspect Is attached as an inspected acceleration sensor 1 5. Moreover, 
as a criteria acceleration sensor 16. it is the acceleration sensor 1 of the same structure as the above- 
mentioned inspected acceleration sensor 15, i.e., the already manufactured acceleration sensor, and while those 
frequency characteristics are inspected and being known beforehand, these frequency characteristics are using 
the accelefration sensor 1 which exists in normal specification. Especially, in the case of this example, frequency 
characteristics are using the acceleration sensor 1 which is mostly in agreement focusing on a design as a 
criteria acceleration sensor 16. 

[0015] Moreover, the white-noise generator 1 1 has the function to generate the white noise (that is. for it to 
have piled up) containing the frequency component of the inspection frequency bands f1-f2 (f2 is 2kHz at 10Hz 
for f1). In this case, the white-noise generator 11 constitutes the white-noise generating means. The white- 
noise signal generated from the above-mentioned white-noise generator 1 1 is constituted so that it may be 
given to the above-mentioned shaker 10. And the shaker 10 is constituted so that white-noise acceleration 
may be applied to the inspected acceleration sensor 15 and the criteria acceleration sensor 16 in response to 
the above-mentioned white noise. 

[0016] Here, white-noise acceleration is acceleration which has the acceleration component of the Inspection 
frequency bands f1-f2. Applying this white-noise acceleration to the inspected acceleration sensor 15 and the 
criteria acceleration sensor 16 means adding simultaneously the acceleration component of the inspection 
frequency bands f1-f2 to the inspected acceleration sensor 15 and the criteria acceleration sensor 16. 
Therefore, it becomes the same thing substantially to apply the above-mentioned white-noise acceleration to 
acceleration sensors 15 and 16 changing gradually the frequency of the acceleration applied to an acceleration 
sensor like a configuration (referring to drawing 8 ) before in the inspection frequency bands f1-f2 (sweep), and 
only by there being a time difference. 

[0017] Moreover, a voltage generator 9 Is a power circuit which impresses the electrical potential difference for 
detection actuation to the inspected acceleration sensor 1 5 and the criteria acceleration sensor 1 6. And the 
inspected acceleration sensor 15 and the criteria acceleration sensor 16 are in the condition that the above- 
mentioned electrical potential difference was impressed, if the above-mentioned white-noise acceleration is 
applied by the shaker 10, will detect this white-noise acceleration and will output the acceleration detection 
signals SI and S2 as an acceleration detection output. These acceleration detection signals SI and S2 are 
shown in (a) of drawing 4 , and (b). 
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[0018] Then, the acceleration detection signals SI and S2 outputted from the inspected acceleration sensor 15 
and the criteria acceleration sensor 1 6 are constituted so that it may be given to the FFT analyzer 8. By 
carrying out the fast Fourier transform of the ratios S1/S2 of the two above-mentioned acceleration detection 
signals SI and S2, this FFT analyzer 8 is constituted so that the property to which the frequency and the 
detection power ratio (detection signal ratio) were made to correspond, i.e., frequency characteristics, may be 
outputted. Specifically, the FFT analyzer 8 is constituted so that property drawing (graph) as shown in drawing 
5 may be outputted. The axis of abscissa in this drawing 5 shows a frequency, and the axis of ordinate shows 
the gain (dB) of the detection power ratios S1/S2. In this case, the FFT analyzer 8 constitutes the fast- 
Fourier-transform means. 

[0019] Moreover, the above-mentioned FFT analyzer 8 has the function which changes the graph of the above- 
mentioned frequency characteristics into digital data, and outputs this frequency-characteristics data to a 
personal computer 7 while it prints the graph of the above-mentioned frequency characteristics, for example 
and outputs it. And a personal computer 7 inputs the frequency-characteristics data from the FFT analyzer 8. 
and it is constituted so that the quality of said inspected acceleration sensor 15 may be judged, while judging 
automatically whether this property belongs in normal specification. In this case, the personal computer 7 
constitutes the judgment means. In addition, about the concrete content of the above-mentioned judgment 
actuation of a personal computer 7. it mentions later. 

[0020] Here, the view of the graph ( drawing 5 ) of the frequency characteristics outputted from the FFT 
analyzer 8 is explained. First, in one certain frequency in said inspection frequency band, if the acceleration 
detection signal SI outputted from the inspected acceleration sensor 15 and the acceleration detection signal 
S2 outputted from the criteria acceleration sensor 16 are equal, ratios S1/S2 will be set to 1. and gain will be 
set to OdB at this time. And if the acceleration detection signal SI becomes smaller than the acceleration 
detection signal S2, ratios S1/S2 will become smaller than 1. and gain (dB) will serve as a negative value. 
Reversely, if the acceleration detection signal SI becomes larger than the acceleration detection signal S2, 
ratios SI /S2 will become larger than 1, and gain (dB) will become with a forward value. Here, it turns out that 
the criteria acceleration sensor 16 is set throughout an inspection frequency band (f1-f2). and the value based 
on [ within normal specification ] designs is outputted as an acceleration detection signal S2. 
[0021] Therefore, if the inspected acceleration sensor 15 is outputting the acceleration detection output SI of 
the same value as the acceleration detection output S2 of the criteria acceleration sensor 1 6 in the whole 
region of an inspection frequency band (f1-f2). gain will be set to OdB in the whole region of an inspection 
frequency band (f1-f2). On the other hand, in a certain frequency of the inspection frequency bands (f1-f2), if 
the inspected acceleration sensor 15 is outputting the acceleration detection output SI of a larger value than 
the acceleration detection output S2 of the criteria acceleration sensor 16, gain will serve as a forward value, 
and if the inspected acceleration sensor 15 is outputting the acceleration detection output SI of a value 
smaller than the acceleration detection output S2 of the criteria acceleration sensor 16. gain will serve as a 
negative value. 

[0022] Then, as shown in drawing 5 . they are XdB and a lower limit about the upper limit of normal 
specification. - Set up with XdB and it sets throughout an inspection frequency band (f1-f2). The gain of the 
above-mentioned detection power ratios S1/S2 is a upper limit XdB and a lower limit. - If it could check 
belonging between XdB(s), it is able to be checked that the frequency characteristics outputted from the FFT 
analyzer 8. i.e.. the frequency characteristics of the inspected acceleration sensor 1 5. belong in normal 
specification. And when this check is performed, it can judge that the above-mentioned inspected acceleration 
sensor 15 is an excellent article. 

[0023] On the other hand, it sets in a certain frequency of the whole region of an inspection frequency band 
(f1-f2), and is a lower limit in that the gain of the above-mentioned detection power ratios S1/S2 exceeds a 
upper limit XdB - If |t could check becoming smaller than XdB, it is able to be checked that the 

frequency characteristics of the inspected acceleration sensor 15 do not belong in normal specification. In this 
case, it can judge that the above-mentioned inspected acceleration sensor 15 is a defective. 
[0024] Next, drawing 6 is also referred to and explained about inspection actuation of the frequency- 
characteristics test equipment 6 of the above-mentioned configuration. Drayv.in£„6 is a flow chart which shows 
roughly the content of control of the control program of the personal computer 7 of frequency-characteristics 
test equipment 6. First, as shown in drawing 3 , the inspected acceleration sensor 1 5 and the criteria 
acceleration sensor 16 to inspect are attached on the stage 14 of the excitation device section 13. Then, the 
keyboard of a personal computer 7 is operated and inspection operation is made to start (step SI of drawing 

6). 

[0025] Then, a personal computer 7 drives a voltage generator 9. and impresses the electrical potential 
difference for inspection actuation to the inspected acceleration sensor 1 5 and the criteria acceleration sensor 
16 (step S2). And a personal computer 7 drives the white-noise generator 11 and a shaker 10. applies white- 
noise acceleration to the inspected acceleration sensor 15 and the criteria acceleration sensor 16. and carries 
out the white-noise excitation of both the acceleration sensors 15 and 16 (step S3). Here, time amount which 
is applying white-noise acceleration is set as while [ 1 second ] being the time amount for the lowest frequency 
component of the inspection frequency bands (10Hz in this case), for example, ten periods. In addition, what is 
necessary is just to set up a concrete time amount value suitably that the time amount which is applying the 
above-mentioned white-noise acceleration should just be 0.1 seconds or more which is the time amount for 
one period of the lowest frequency component. 
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[0026] A personal computer 7 operates the FFT analyzer 8. and the fast-Fourier-transform processing (FFT 
analysis) which carries out the fast Fourier transform of the ratios S1/S2 of two acceleration detection outputs 
SI and S2 outputted from the inspected acceleration sensor 15 and the criteria acceleration sensor 16 is made 
to start with this (step S4). Thereby, the FFT analyzer 8 computes and outputs the frequency characteristics 
of the gain of the acceleration detection power ratios S1/S2 in the whole region of an inspection frequency 
band (f1-f2). In this case, as for the FFT analyzer 8, it is desirable to be constituted so that it may output in 
quest of maximum and the minimum value out of the frequency characteristics of the gain of the acceleration 
detection power ratios S1/S2 in the whole region of an inspection frequency band (f1-f2). And the frequency 
characteristics (they are the maximum and the minimum value to a list) of the acceleration detection power 
ratios S1/S2 outputted from the FFT analyzer 8 are transmitted to a personal computer 7 (step S5). 
[0027] Then, for a personal computer 7, the frequency characteristics of the acceleration detection power 
ratios S1/S2 outputted from the above-mentioned FFT analyzer 8 are the upper limit XdB and lower limit of 
normal specification. - It judges whether it belongs between XdB(s) (step S6). In this case, a personal computer 
7 calculates maximum and the minimum value out of the frequency characteristics by which transmission was 
carried out [ above-mentioned ], and this maximum and minimum value (or the maximum and the minimum value 
of frequency characteristics which were transmitted) are the upper limit XdB and lower limit of normal 
specification. - It judges whether it belongs between XdB(s). 

[0028] Here, the maximum and the minimum value of frequency characteristics are the upper limit XdB and 
lower limit of normal specification. - If it belongs between XdB(s). it judges that the inspected acceleration 
sensor 15 is an excellent article, and it progresses to "YES" at the above-mentioned step S6. and it is 
constituted so that it may be displayed on the display of a personal computer 7 that the inspected acceleration 
sensor 15 is an excellent article (step S7). 

[0029] On the other hand, the maximum and the minimum value of frequency characteristics are the upper limit 
XdB and lower limit of normal specification. - If it does not belong between XdB(s). it judges that the inspected 
acceleration sensor 15 is a defective, and it progresses to "NO" at the above-mentioned step S6, and it is 
constituted so that it may be displayed on the display of a personal computer 7 that the inspected acceleration 
sensor 1 5 is a defective (step S8). Thereby, an operator understands the quality of the inspected acceleration 
sensor 15 by checking the display of a personal computer 7 by looking. 

[0030] If the time amount for one period of the lowest frequency component of the Inspection frequency bands 
(f1-f2), for example, the lowest frequency component, is lOHz, the minimum time amount required to apply 
whrte-noise acceleration to two acceleration sensors 1 5 and 1 6 according to this example of such a 
configuration becomes 0.1 seconds, and it Is set as while [ 1 second ] being the time amount for ten periods by 
this example. And time amount required when carrying out the fast Fourier transform of the ratios S1/S2 of the 
acceleration detection outputs SI and S2 outputted from two acceleration sensors 15 and 16 is usually the 
time amount for about several seconds, although it is dependent on the data processing capacity of the FFT 
analyzer 8. Therefore, since the whole also becomes about several seconds, the inspection time amount 
required when inspecting the inspected acceleration sensor 15 can shorten inspection time amount 
substantially compared with a configuration conventionally. 

[0031] Moreover, in the above-mentioned example, it was the acceleration sensor of the same structure as the 
inspected acceleration sensor 15 as a criteria acceleration sensor 16. and while the frequency characteristics 
were known beforehand, specifically, frequency characteristics used the acceleration sensor which exists in 
normal specification, and the acceleration sensor which is based on the designs of normal specification. For this 
reason, in judging whether the number property of wind waves outputted from the FFT analyzer 8 belongs in 
normal specification, the upper limit X of normal specification and lower limit-X of normal specification serve as 
constant value to the whole region of an inspection frequency band, respectively. And what is necessary is just 
to make a judgment of [ minimum value / which are outputted from the FFT analyzer 8 / of frequency 
characteristics / the maximum and the minimum value / the two above-mentioned numeric values X and -X ] 
in a personal computer 7. while preparing these two numeric values A and B. Thereby, the configuration for the 
above-mentioned decision can be simplified. 

[0032] In addition, as a criteria acceleration sensor 16, not an indispensable condition but the frequency 
characteristics of frequency characteristics being based on the designs of normal specification should just be in 
normal specification. In this case, what is necessary is just to change the value of a upper limit X and lower 
limlt-X so that it may correspond to the part [ core / of normal specification / design ] shifted. 
[0033] Furthermore, the frequency characteristics outputted from the FFT analyzer 8 were inputted into the 
personal computer 7. and in the personal computer 7, while judging automatically whether the above-mentioned 
frequency characteristics would belong In normal specification, it constituted from an above-mentioned 
example so that the quality of the inspected acceleration sensor 15 might be judged. Thereby, the quality of the 
inspected acceleration sensor 15 comes to be judged automatically, and becomes what has a still easier 
inspection. 

[0034] On the other hand, as a criteria acceleration sensor, it may replace with the above-mentioned criteria 
acceleration sensor 16, and you may constitute so that a commercial capacity type acceleration sensor may be 
used. This configuration Is explained with reference to drayyjng 7 as the 2nd example. In the case of this 2nd 
example, the frequency characteristics of the ratios S1/S2 of the acceleration detection signals SI and S2 
outputted from the FFT analyzer 8 become like the graph shown as a continuous line P in drawing 7 . The 
reason frequency characteristics P like this drawing 7 are acquired is because the property that the 
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acceleration detection output of an acceleration sensor 1 declines as a frequency becomes low is searched for. 
Such a property is a property required in order to check that the structure which prevents resonance in an 
acceleration sensor 1 is functioning normally. 

[0035] For this reason, as shown in drawing 7 . while the upper limit of the normal specification of the 
frequency characteristics of the ratios S1/S2 of the acceleration detection outputs SI and S2 serves as a 
continuous line P1, a lower limit serves as a continuous line P2. Then, in the 2nd example, the personal 
computer 7 memorizes beforehand the upperHimit data corresponding to the continuous line PI of a upper 
limit, and the lower limit data corresponding to the continuous line P2 of a lower limit inside, and it is 
constituted so that it may judge whether the frequency characteristics outputted from the FFT analyzer 8 
about the whole region of an Inspection frequency band belong between upper-limit data and lower limit data. 
And if the frequency characteristics from the FFT analyzer 8 belong between upper-limit data and lower limit 
data, a personal computer 7 judges with the inspected acceleration sensor 15 being an excellent article, and if 
it does not belong, it is constituted so that it may judge with the inspected acceleration sensor 15 being a 
defective. 

[0036] In addition, the configuration of the 2nd example except having mentioned above has the same 
composition as the 1st example. Therefore, also In the 2nd example, the almost same operation effectiveness 
as the 1st example can be acquired. 

[0037] Moreover, it is not restricted to this, and although the FFT analyzer 8 constituted the fast-Fourier- 
transform means, you may constitute from each above-mentioned example so that the interior of a personal 
computer may be equipped with a fast-Fourler-transform function. In this configuration, the configuration of 
frequency test equipment becomes still easier. Furthermore, In each above— mentioned example, when the 
frequency characteristics of the semi-conductor type acceleration sensor 1 were inspected, it applied, but 
when inspecting the frequency characteristics of other acceleration sensors (for example, a capacity type 
acceleration sensor, a piezo-electric form acceleration sensor, a servo form acceleration sensor, etc.). you may 
apply. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRPTION OF DRAWINGS 

[Brief Description of the Drawings] 

iBLavvinfiJJ The block diagram showing the 1st example of this invention 
[Drawing 2] The perspective view of an acceleration sensor 
[Drawing 3] The side elevation of a shaker 

[.Djiaw[ng„4] For (a), (b) is the timing diagram which shows the acceleration detection signal outputted from an 
inspected acceleration sensor, and a timing diagram which shows the acceleration detection signal outputted 
from a criteria acceleration sensor. 

[Drayyjnjr 5] Property drawing showing the frequency characteristics outputted from an FFT analyzer 
[Drawing 6] Flow chart 

[Drawing 71 The drawing 5 equivalent drawing showing the 2nd example of this invention 

[Qrawing 8] The timing diagram which shows a configuration conventionally and shows the situation when 

carrying out the sweep of the frequency of acceleration 

[Description of Notations] 

1 — a semi-conductor type acceleration sensor and 6 — frequency-characteristics test equipment and 7 — in 
a personal computer (judgment means) and 8. a white-noise generator (white-noise generating means) and 1 5 
show an inspected acceleration sensor, and, as for an FFT analyzer (fast-Fourier-transform means) and 10. 16 
shows a criteria acceleration sensor, as for a shaker and 11. 



[Translation done.] 



http:/ / www4.ipdl.ncipi.go jp/cgi-bin/tran_web^cgi.ejje 



06/01/26 



7/f/ 

(19)B*BB«W (J P) 02) ^ H i|# it ^ a (A) (ll)(»IRt«&m 

#H¥ll-2643 

ODinta' mmn f i 

GO IP 21/00 GO IP 21/00 



(22)tiiSB 



4$B78-155072 



aUHURA 000004260 



(54) atmo^] mmt^y^iomsak^ims^K 



(57) 

t^Jnj$SH2>-!f 1 5 ac^s«i!)ajsa-ir>if i e i-m 
6©* 7 y h ^ x*5w r * 7 h y XMiff its 




11 :*9<f »y<<XllfeNt 



1 

mm 1 ]' mmm.m<omm&»i^Mc^ 

[000 1] 
[0002] 

«r»s. -ti/t. c©j:5tt)!ipse*n)Dite)n/c4*{c. 
K-fe >•t^©fi^%«)e^•i J: ^ {c i/Ti»i. 

[0003] 

B. *l3SSiS^wilc*5W^B lOHziZkHz ©PflT 
Hz*62kHzS6T?gtfg«|{CSE{t (C>to«9)SX-<- 

iiSHzgg-ro©p^|ii4tet>rs:{t$#. -E-ofii. 

-:^ft$<*rt>4. Ch{cj:»). ±IB10Hz*>62k 
H z *r©fflr . »+*>ff©l}PiSK«Ma3sP -( > h «rSBt 



(2) 1-2643 

2 

[0004] oifio. c(Dmfl>is^, im&om&i 

«c. )!llfiiS«ia4<-f>h*^<l/tjii!g&©lt{b3i*4 
10 [ 0 0 0 5 ] ^-cr . *^w©gft5jtt. 

[0006] 

[SS«rlS9i-rSft:i?)©^S] i8*Sl©^?g{Cj:n 

mote c©«iBS{cj:n«. m:f}iytcmm.mifiiEn 

•fe>-9-©as=&*«i5e-c&5. 

[0007] ^u-c. ismstfom^, Hfj^v^Ax 

.fa». «l2JSig^tS5^i|«©^%©g4>fil>Sjfi^^l 

jifls^i^ia^^<cs. iiim^jsis^^^Aii 

OHzT*n«. 0. If^i^C*. 2-o©»Piie 

30 i^r4©K:ii:««i:i^tt. ji^27-yx^^s© 

[0008] m^2(D^mK.is{.^xtt^ mm&'b 
yif-tbx. ^m}smBL^yif-tmm3tmiS&-b 
>if-c$)-,-c. ^ommm^ifi^^mbtixmt^ 
ixiEnmmi^iic^t^mm-kiytimiyfc, c© 

fcoT. «l3SSii!8ai««©^«(c>tl.-c. jE«att©± 

ISffiRC;iE^jilS©TIS«l3*i'en-eh-^ffi4^c»). c 
n6 2<i©ISfii^«ET^./cW-Ci^ty. Ctxicj:0. ± 
l2l«JK©/c«)©<§fiK«rfS«<t-r 4 C i *J-C ^ 

[0009] W«5 3 ©»?g{c4»(,>r ». i«j$7 - y i 

■tf/ctJtt^A^U. C©!NFt4*siE^mrt(cKL/rc»4 

50 fc. cntcj:»). msmsL-^yD-oASifiumic 



(3) 



*»3¥1 1-2843 



lOOlO] 

>v-migimm^m«:m bm i <omm^ 

c;©ft(tr3©rtaKc4*<Dif-A4«:j:0S^snfcM 10 
Oai5i*»6«jaE3nri»5. ±iB4*©.br-A4±«: 

[ 0 0 1 1 ] c<0J:'imm(Dmm!i-byv- 1 {cW^S 

». cntcj6i;"cif-A4*^i,. tx'/sR^(j^ 
1 0 0 1 2 ] ST. iJB«Ji^©^Dita;•fe>•!^ 1 itmr 20 

7i. C©/<V^>7teg«5S^l;feFFTT:^7^•tf 
[0013] ±ie/^•V^>7tt. mmfiif^^Q 30 

©a«^*«i8irr«ttfi6*wi/r*jo. •e©fej?)©w 

7 If 8 . sE«^g 9 . jurna 1 0 Rj;* 7 h y 
xn^gi i*^n"t*iffittiniai?ijii{c«fiE$nrt> 

(0 0 14] CCT. ttHStSTJi. 03{C^tJ:^{C. 

s# 1 2 ic©s^ i.2{c3msti/cwafir^ 1 3 i 

*>6«)«$hTl>i. iJBllI«ia«Si51 3©;^7^-*;i 
e^-^{c (|gi^{c) ft^Tici. ipfe. MigJ&jDo 

tc. c©sam^*iE^atsi*icci?arr5ftias-fe> so 



s^^tt*«^^•t^>4:*:^^^J-str4J!llfiia•b>•!^ 1 

(00l5JS:;lfc; *v^h^^X^Bim,t!t£ 
mmi$ifl^f2 (mtff 1*11 OHzrf 236J 

2kHz) mmm^i^A,i£ (mt. ati/t) ^^7 

^j:5(c«jsanri>i. -eur. ai^i ob. ±g2 
*7 -f h x^tf Tjf?«7-r F ^ xiini$s:% 
m&^>v- 1 5RcF2siiiiiBiKt>-tM 8 i 

[0 0 16] ccr. t^v^hy^xmmt. mm 
m^m f 1 f 2 ©JtaaaMifl-^wr 4 jnasr* 

l»w« f 1 - f 2 ©fll2KitR»*Bl^{ctS9ft2ftl2a-b 

1 5 RummRS&!['b>-9- 1 6 tcuax ^ct ^^mm 
bx{,^i. fi£-5r. ±ffl*7^hy-fxjDjia%jDaK 

JS) ©<fc^«c. Mig-fe>-9-{ca^4)!)D2S©siffiK* 
tfeSESiiaS^^f l-f 2-cai5«K:|gft C;^^-:/) 

[ 0 0 1 7 1 Sfc. «Kfe4g9». l!ft<*2ftfi$S-fe> 
I'-l 5Stf^)WiS-b>lM 6R:*^ftffl©aE4 

1 5Rc;sisftiiigi2>iM 61*. ±^msifima^h 
tctmc. tmwi 1 0 Kj: 0 jjB*7 h ^xitms. 

mmmmt} t v r jnosBai^m-f s 1 rvs 2 *ia 

t)t6. C*l6J!lll2Sftl^e#SlRC?S2*. 04© 
(a) SCf (b) {cm-r. 

(00181 «t»r. «tldS!iaR-fe>-!^ 1 SRC^li 

»n2S-b>iM 6*>6ai;^snwnj$Kttfti«#s IS 

0'S2». FFTr:^7'^1f8^^6#^5J:5K:«^i5)c 
C©FFTTt7-^-!f8tt. ±g22o©JD 
2S*^M#S1. S2©ifcs I/S24if27-yi 

^«!Tici{cj:»). mmtmmm (mm 
tt) t'kmsmcm. BP*, mm^mtin 

8». H5(c*rJ:!><c^14a (^57) 4ai;^-riJ: 

^{cfii«sj*iTi>4. c©ia5fc*)W5»f4«jaj!m4 

7nb. wtmi^^mijits i/s2©y-<> (dB) * 

^^bri>i. C©1S^. F FT7t 5 -ftf 8 jWftiS? - 
(0 0 19]*/c. ±IBFFT7:^5-^•^f8tt, ±8BS 

«as[i#tt©i'77*«*ifEn»ii/Tta>!j-r-5i^^(c. ± 



5 

jiasi^f*- V 3 > 7 ^awj-rstaaswi/T 

U5o*l/"C. /<V3>7«, FFT7t9-/-!?8*>i& 

[0020] CCT. FFT7t^-f1f8*»6ffi*Sn 
fcJiaSa$tt©i^77 (H5) 0S*tCO(,»-cawr 

«^©#s 1 ifiimmmmn s 2 j: o/hs < . 

H:Sl/S23&il<fc»)/hS<36:»). y-^XdB) tt© 

m^S2J:t):kft<ttm. itSl/S23&JlJ:»):^& 
<ft?>. (dB) WE®«i£^cS. CCr. SiH 

]!iasKHfe>-9-i 6tt. mmmi^m (f i-f 2) © 

[0 02 nst^T. fimsajDaie-is^-y-is^j. «^ 

•fe>iM 6(Dismmmiiitis 2 40i;fii©jasga«5i 
a«3 s 1 bxistiii, fmmms^m ( f 1 ~ f 

2) ©^i^tciJli-cy-f^ttOdBi^cS, -5^. «I2 
SiS^Jgl ( f I ^ f 2 ) ©9 i&©«S@i^l^tcjsc» 
r. |^^^fEj!]lB$^-b>-!M 5:&i^ij!lIIiiS-k>lM 6© 
immS^Bi^S 2 i: 0 i»^$(r>{ii©filI)£S^tt;^S 

[0 02 2] -ec-C. HS«C7j^tcfc5«C. iE^t2©± 

isfii*xdB. TiBii*-xdBia5£o-c4it. m 

mimS^ ( f 1 f 2 ) ©±«K*JC»-C. JzEft^tH 
t)itS 1 /S 2 ©y >)!)S±ISfiiX d B iTiSfii- X d 

Btmicmbxi,^i,ci:i^fs.x^hu. ppTrt 
et^ii-i 5©ji«a^#tt*iiE^afsrt(c)sort»-5c 

[0023) C*l{C«L.r. «^SffiSL^«(f 1-f 

2) ©±«l©^^©«sjSiSI@t(c«$i»T. IJBimBiJ 
itSl/S2(l>y^>ifi±fmXdBimXM. tic 



(4) 1-2 64 3 

6 

[ 0 0 2 4 ] ;x(c. ±mmmmmmmR6o 
¥mm(C'0{,ix. @6i,0moxmt!i>o laeu:, 

tmmBLi:^^ 1 6 ^Mi^m 1 3 ©^f'-S? 1 

4±{cKomfS.^t>r. -'<y3>7©+-;ic-F* 

1). 

^l^xWi^mSBSSL-^'^^lbbWm&S.^^ly^lQ 
K«^f¥m©^*HJJi]rrs (;^f^7>^S2) . -f-L/ 

20 s■k>->^l5^tciWflDi^I^•iz>1^l6tcm. Piis 

^S3). cc-c. Jh^-f h^-/xai2S«mrt>* 
l^fBiB. 4(3EI9tfi»[f?«©9«©At>fi(r>Si«Site^ 

(c©is^. 1 oHz ) (m^LVLiom^omxh 

[0026] CtltfttC. A-y3>7tt. FFTT:^7 

iSa-fe^-y- 1 6*»&W:bSi%S 2o©»ijiiS«|ftiiH:^s 

1. s2©ttsi/s2*ss87-yigQs-r*jsia7 

S4), cnK4:»), FFT7:^^'^1f8tt. ft^S 

Sf^ilS ( f 1-f 2) ©^ig{c43ir»r. »n)is«^w^ 
It S 1 / s 2 ©y-f >©li8Bgli^*gffl i^xmrtr 

c(om^. FFTT^-^-rifsti. ts^^jggi^Jic 
( f 1 ~ f 2 ) o±mist!imm.mmits i / 
s 2 ©y >©sagst!^©«*> 6a:*;ffiRc;fi/JMii4 
40 *i{>-cai*-r4*^K:«iiS3n-ct>sci*j»*u>. 

mtts i/s2©sjg?si!itt (3tc;tt:-5-©g^ffisc; 

(002 7]^«,»r. ^^•y3>7tt. iJBFFTTt^ 

-f-if 8*»e>Hi*snfc»nSK««aim:^3tts i/s 2©s 
m^ifiE^m(omm d b insffi-x d b© 

©la^. /N'y3>7tt. iJBjiH5Snfcja«St^©tf 
50 *>6«fc*:fiist^a4>fi*«»{>. c©«*fflRi:;a/jMifi 



7 

[0028) ccr. mmm<osc^mLWkmifi 

tEnm^omfSX d BiTlBfi-X d B©ig{C)@iO-C 
♦i. ifi:^f'9:/S6Kr rvESj 'sji*, ^>'V3> 

7). 10 

1 0 0 2 9 ] -;5r. mim<^<o&kmLum^miE 

;^tt<D±fSfiXd B <!:TIS{ll-Xd B<Diai{CjSl/T(,» 
5£a*». ±e:^f^7:7'S6(CT fNOj 'vjt;^. 7^•V3 

:/S8). CiltcJ:*). {m^it. M-y3>7©f^Y;^ 
[ 0 0 3 0 ] COJ: 5 «c«JiS©*^«{c Jrtitf . * 7 20 

2 ) ©5 *®afefii>jg&i^»© 1 mtta^^omm. m 
^ii«t>(si>a«aBiiac»*si 0H2T*titf. o. i» 

6ia*Sh4ftlSe«^a;^S 1. S2©ifcSl/S2 

(0 03 n */c. ±tsm]Mmv\t. mmma^^i)- 
1 6 it/T. tt«Qa)naa-b>t^ 1 5 intflisoiHiji 

2fii©afiA. B*fflgr5i*CC. FF 17:^-5 -r-lf 

2<i©!aifiix. -xtmthm^n'imvmts. 
[0 0 3 2) (Sj. mmmm^>->ri6 6bxa. m 

»^*iiE»««©Sgt4J'C»-C**Citts2>^^ift-CB 50 



1 -2843 

8 

K»v ESii«©aif-*iC*)^6,-rnft:^tcititrr-5j:^ 

K. ±IRIIXSCfriEii-x©li*§SHt-c^hl*S 
[0 03 3) MtC. ±mSkmit. FFlTtv^^ 

8*6ffi:^$h5Sjga#tt*A-y3>7'^A;t>0. 
y =» >7 K*ji>r . ±iBSiim#14*E^*i<Srt {CJ5 

•fe>lM5©a5**l3i-r*<t^>«:ttiSLfc. c^iKJ: 
0. tSai5£taSK-b>lM 5©M§*Ji«i&5{c«j£Sn 
5 J: «BcfP3l*JJ:»)-BB#)i «,©<»: «c 5. 

too3 4)-:«r. SJ|«iniSS-fe>"!^it,T. iism 

*«6S^iJ:5{cStJS)cl/rfeau. C©«rfiS^, ^2© 

«©«^, FFTr^^-fifs^^aAstiiiiDaa*^ 
ftHi#si. S2©iks i/s2©saa»^tt. a? 
K:*ji>r^«gFr^-ry^7©i5{c«ti. c©a7© 

©»iae«UaJta:t>*iSi8SK*H5< tt«ccLfc*SorfiT 

[0 03 5) C©fcJ6. H7Knirj:5{C. tmSS^ 

mt}si. s 2©ifcs 1 /s 2 omm\t<oE'm^ 

<D±mmitm^P l tAjr^i^K:. TI!Bfii«J|iSF2 i 

ii©^p 2{cstie^5Ti®ffi5'-4»*rtaj{c^t«>8aift 

briJ*. «^^Sm^«©^i|{«:-?(,»T. FFTTt 
fllfiSShriii. •ei/'C. Ay3>7tt. FFTT':^? 

tomsbx^tia. mvmaj^-k>^i5ifiS:& 
xttitm^b. ii5i/T(r»ftwn«. wmjmm-\:> 

[ 0 0 3 6 ) j^o. iMbtcmomzmmmomss. 
«. »i©^09tHt;«fiS£^t^-ct,»?.. m 
2 ©^wtcfei^r fc . iri ©nftWiiitf isi tf^fflja 

[0 03 7] ttc. la^mMmxit. iifjl7-i;xis 

t?i^mFFT7ty^VBiCj:*)mLtcifi, ChK. 
IE6*l5 fc©-Ctt<t < . /^•y 3>©rtSP{Cilfi£7 - X 

^> SjSai^^©«Rj*s-jgia#(c^t5. Mfc. ± 



CO 



[B3] M^SOXilMB 



4$n¥l 1 -2643 

10 

[06) 7n-9^t'-h 

[197] 4:IHi<D02O|ltlM«jnrB54g^B 

ii7-'jx^^a) . 1 otjunm 1 1»*7-< h 



[an 



/< V 3 > 



8 



-6 

/ 



if 




[93] 



-IS 



IB S « 



^10 




6 immmonK 




(7) 



1W8¥1 1-2643 



[B61 



[07.) 



^ — 



SI 



rFTM(ft#)Rtt 



1 2r>olsMi*>'^fzn£misi S2 

1 »7^>>/^XJDgK)ft I S3 
I 



&4 





A A ft S7 



I S8 
A S » 



fl 




